Comparing the Neuroprotective Effects of Caffeic Acid in Rat Cortical Slices and Caenorhabditis elegans: Involvement of Nrf2 and SKN-1 Signaling Pathways.
Caffeic acid (CA) is a hydroxycinnamic acid derivative and polyphenol with antioxidant and anti-inflammatory activities. The neuroprotective properties of CA still need detailed characterization in different biological models. Here, the antioxidant and neuroprotective effects of CA were compared in in vitro and in vivo neurotoxic models. Biochemical outcomes of cell dysfunction, oxidative damage, and transcriptional regulation were assessed in rat cortical slices, whereas endpoints of physiological stress and motor alterations were characterized in Caenorhabditis elegans (C. elegans). In rat cortical slices, CA (100 μM) prevented, in a differential manner, the loss of reductive capacity, the cell damage, and the oxidative damage induced by the excitotoxin quinolinic acid (QUIN, 100 μM), the pro-oxidant ferrous sulfate (FeSO4, 25 μM), and the dopaminergic toxin 6-hydroxydopamine (6-OHDA, 100 μM). CA also restored the levels of nuclear factor erythroid 2-related factor 2/antioxidant response element (Nrf2/ARE; a master antioxidant regulatory pathway) binding activity affected by the three toxins. In wild-type (N2) of C. elegans, but not in the skn-1 KO mutant strain (worms lacking the orthologue of mammalian Nrf2), CA (25 mM) attenuated the loss of survival induced by QUIN (100 mM), FeSO4 (15 mM), and 6-OHDA (25 mM). Motor alterations induced by the three toxic models in N2 and skn-1 KO strains were prevented by CA in a differential manner. Our results suggest that (1) CA affords partial protection against different toxic insults in mammalian brain tissue and in C. elegans specimens; (2) the Nrf2/ARE binding activity participates in the protective mechanisms evoked by CA in the mammalian cortical tissue; (3) the presence of the orthologous skn-1 pathway is required in the worms for CA to exert protective effects; and (4) CA exerts antioxidant and neuroprotective effects through homologous mechanisms in different species.